Introduction
The accumulation of assets is a determinant of development processes in agriculture. It refers to putting aside (accumulating) the generated income in order to ensure continuity of the production process, and above all, to fi nance investments. Accumulation may be achieved through different channels: the income one, the credit and institutional one, and the one related to an above-average increase in the prices of land resulting from the capitalisation of subsidies, among others. The latter case refers to an increase in the value of the resource exceeding the average level of infl ation (the price index of products purchased by farmers), as well as the longterm rates of return on alternative low-risk capital investments. In consequence, part of the accumulation in agriculture -from the perspective of change in equity -comes from an increase in the price of agricultural land. Paradoxically, this source of generating accumulation may limit the development of Vol. 23, No. 2 Accumulation of assets in farms covered by the FADN farm accountancy system in Poland -the economic and eco-effi ciency context agriculture due to the fact that increased prices of land and lease fees hinder the transformations of the area structure. The fi rst two of the channels listed above are the most desirable from the point of view of the development of agriculture. This is due to the fact that these channels trigger a sequence of actions enabling the development of farms. The point is that in this case, accumulation is usually related to an increase in the productivity of production factors, the capital-labour ratio. On the other hand, an increase in the productivity of production factors is a source of generating accumulation, hence we are dealing with the mechanism of feedback here. Accumulation achieved through agricultural income is maintained by direct payments (mainly area payments). They make it possible to stabilise the changeability of the profi tability of agricultural production, mitigate risk, generate savings, and increase investments. On the other hand, however, as mentioned before, they may capitalise in the value of agricultural land. Due to the implementation by the farmer and his family, forming the household, also the utility maximisation function (as a consumer) only satisfying the consumption needs allows creating savings that can be allocated to investments, constituting the basis for an increase in the value of the assets. Therefore, savings -which are the basis for investment and generation of accumulation -can only be made in a situation in which the income is higher than the consumer needs of the farmer's family. A reverse relationship is also possible. An increase in the value of capital has a positive infl uence on investments (by generating higher income), whereas investments positively impact savings (Behrman et al. 1995) .
In literature on the subject, many studies on accumulation refer to the capitalisation of agricultural support (Swinnen and Vranken, 2009; Góral and Kulawik, 2015) . They show that direct payments under the CAP are deposited in the rates of land lease, the price of land, and other fi xed assets. An interesting discussion on accumulation was included in the study by (Barham et al. 2000) . It draws attention to the fact that the accumulation of capital in agriculture is a function of the past (primary accumulation) and in consequence, smaller farms with a lower level of assets have diffi culty "catching up" with the economically stronger ones. At the same time, due to the evolution of the EU's CAP towards greater valorisation of the environmental dimension of functioning of farms, attention was paid to the context of public goods and of eco-effi ciency (in the sense of the relation of output value to environmental input) (Picazo-Tadeo The primary objective of the article is to identify the accumulation processes in farms in Poland based on the economic size as well as the context of ecoeffi ciency (from the perspective of Environmental Sustainable Value). At the same time, the following research questions were formulated:   what are the differences in the accumulation processes in the group of farms under study?   is higher accumulation accompanied by higher eco-effi ciency of farms?   what is the signifi cance of subsidies for the shaping of accumulation?
Research methodology
The article uses data from farms keeping farm accounts in compliance with the principles of the FADN system. The data refers to the arithmetic means of an average farm from a specifi c group of farms. The temporal scope of the analyses includes the years 2004-2016. Research focuses on groups of farms due to their economic size (see footnote 2). This made possible to compare the studied phenomena with the context of the scale of production.
The accumulation was considered through the prism of change in the value of the farms' equity (SE506). It therefore includes changes in the value of unencumbered farm assets (free from liens and claims). Hence, the accumulation of assets in the article means a change (usually an increase) in the value of components of assets (most often land and other fi xed assets, and less frequently working capital), which are fi nanced with own capital of the farm, or result from capitalization of subsidies or speculation on the agricultural land market. The values of the analysed parameters were presented in PLN after realignment. Data referring to the amount of subsidies, including subsidies for public goods, was also used. These include agri-environmental payments, payments on account of set aside, support for less-favoured areas (LFA), and other payments for the development of rural areas (Czyżewski, 2017) . It allowed to evaluate the importance of subsidies to public goods in total subsidies and to determine the nature of farm development also in comparison with accumulation processes. On account of the considerable signifi cance of changes in land prices in the shaping of accumulation, relevant estimates of this element of accumulation were made using changes in land prices per 1 ha of own land. Accumulation was analysed mainly from the perspective of the accumulation rate index (accumulation/income), taking into consideration the Vol. 23, No. 2 Accumulation of assets in farms covered by the FADN farm accountancy system in Poland -the economic and eco-effi ciency context economic size of farms (ES6) 2 . This index refl ects the relationship between accumulation and income in the context of the generation of accumulation from income. The article also addresses the environmental context from the point of view of the return to cost ratio (RTC) using the Sustainable Value (SV) concept. And the previously mentioned payments for public goods. The SV method is a value-oriented one (Liesen et al. 2009 ). It enables synthetic assessment of the farms' contribution to farming sustainability, taking into account the effi ciency resulting from the use of environmental resources by comparison with their opportunity cost benchmark ( The following variables characterising the environmental dimension were used: share of cereals in the (1) where: ESVi is the sustainable value afferent to a farm with economic size i; rij and rbij represent the quantity of the type j resource and the economic size i of the analysed farm, i.e. of the farm considered as the reference system; y ij and yb ij are the return of resources of the analysed and benchmark farm; i = 1..n is the economic size and j=1...m is the type of the analysed resource. I used the total output as the indicator of output. The benchmark against which we perform the sustainability performance assessment in individual economic size groups is the average value for the entire population of farms under study in the given time bracket. Vol. 23, No. 2
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Due to the fact that the ESV is expressed in pecuniary values and depends on the absolute size of farms, it is diffi cult to make direct comparisons between farms with different scales of production. This is why ESV was standardised and the return to cost ratio (RTCi) (Figge and Hahn, 2005) (2), which shows the relative contribution of various types of farms to the sustainable performance compared to the benchmark, was estimated: (2) where y i represents the created value; ESVi -environmental sustainable value of a farm with the economic size class i.
Values above 1 can be perceived as a share of the "clean" output with reference to the benchmark unit, while the score below 1 shows an output required to catch up with the benchmark. This means that a farm (group of farms) achieving RTC level above 1 uses its resources more effi ciently than the benchmark (Burja and Burja, 2016).
Research results and discussion
The primary causative factor in the shaping of accumulation rate is agricultural income (Zegar, 2003) . In the group under study, negative accumulation rate for all farms was only recorded in 2005 and 2015-2016, whereas in the remaining years, it was positive ( Table 1 ). Even if the year 2004 -which was an exogenous shock due to the integration process was to be excluded, the average accumulation rate would remain at the level of about 20%. This means that on average, 1 PLN of agricultural income generated an increase in equity at the level of 0.20 PLN. A particularly high accumulation rate could be observed in the period of favourable business outlook in agriculture, i.e. in the years 2004, 2007, and 2011. The occurrence of a positive accumulation rate in the years 2008-2009 may be a positive surprise, as in that period, considerable deterioration in the conditions for the functioning of agriculture, including a decrease in income, occurred. It may be assumed that in this case, inertia in market adjustments of farms played its part and accumulation was shaped under the infl uence of investments and the advantageous income situation of 2007. Vol. 23, No. 2 Accumulation of assets in farms covered by the FADN farm accountancy system in Poland -the economic and eco-effi ciency context Accumulation is usually preceded by investments, which are deposited in the resources. Feedback occurs as well, and so an increase in the value of resources also contributes to an increase in income, and at a further stage -an increase in investments (Grzelak, 2014) . It is diffi cult to draw defi nite conclusions regarding the tendencies in the shaping of the accumulation rate, although in the years 2004-2016, there was a downward trend, though not a clear one. This would also mean a decrease in the accumulation effort of agricultural producers.
There is a considerable diversifi cation in the accumulation rate depending on the economic size of farms (table 1). In the period under study, a negative value was recorded only in the group of farms of the smallest economic size (ES1). It was positive in all the other groups. The accumulation effort of farms increased with their size, with a particularly high increase recorded starting with the ES4 group. The tendencies recorded should not come as a surprise due to the fact that a larger scale of production makes it possible to generate a higher income, also per capita, and thus a higher surplus after satisfying the consumer needs of the farming family. It is worth noting the polarisation among farm groups in terms of the accumulation rate (Table 1) . Farms from the ES1-2 groups increasingly stand out against the remaining farm groups, in a negative way. Perhaps the relationships between income and assets moved into the next development stage, at which production concentration processes are of greater signifi cance; on the other hand, agricultural producers in smaller farms are less and less motivated to invest and develop their agricultural business. On account of considerable differences in the accumulation rate, at the next stage of research, an attempt was made at assessing the characteristics of these processes, including those regarding the environmental context (table 2). Higher accumulation rate was accompanied by higher profi tability of fi xed assets, which should not come as a surprise. However, with reference to the acreage of agricultural land (AL), these relationships are more complex. The highest accumulation value per 1 ha was recorded in the group of larger, but not the largest farms (ES5). This was a result of the way agricultural income was shaped. The largest farms have more opportunities for the extensifi cation of production and this is why they do not achieve the highest accumulation per 1 ha. The accumulation of farm assets was achieved mainly through subsidies. In the period under study, their share in the accumulation value came close to 100% only for the ES5 group of farms, in others groups was higher. Additionally, if we excluded the value associated with the increase in land prices from the accumulation, it turns out that we would be dealing with a negative value in each group of farms. To a considerable extent, this accumulation channel is related to the capitalisation of subsidies in the value of agricultural land. Research confi rms that the degree of capitalisation of subsidies is substantial. In the new member states of the EU covered by the Single Area Payment Scheme (SAPS), the capitalisation rate was at a level of 19% (Ciaian and Kancs, 2012) or 15-32% according to the estimations of Van Herck and Vranken (2013). In the case of smaller farms (ES1-3), the value of accumulation resulting from changes in land prices was higher than Vol. 23, No. 2 ALEKSANDER GRZELAK accumulation in general ( Table 2 ). In the case of the smallest farms (ES1), this was insuffi cient to increase equity in real terms, even with the subsidies included. This is a result of small land resources.
The above characteristics indicate considerable signifi cance of exogenous factors (support for agriculture, functioning of the land market) in the shaping of both accumulation and income. This might be confi rmed by the results of research involving farms from 15 developing countries from different continents (Winters et al. 2009 ). The authors conclude that both the accumulation of assets in farms and income are the result of the state's intervention policy. From the perspective of the share of subsidies for public goods in all subsidies in smaller farms (ES1-2), a model of support which could be described as sustainable (payments for public goods constituted more than 20% of the subsidies) was implemented. At the same time, the share of support associated with investments did not exceed 3% of the entire support there. In the farms from the ES5-6 groups, in turn, payments for the provision of public goods did not exceed 13%. So a relatively high share of subsidies for public goods was accompanied by a relatively low level and rate of accumulation. These farms are rewarded in this manner for the various functions they serve in rural areas, including the maintenance of their viability. Economic functions, including those related to accumulation, are less important there.
A slightly different approach to the issue of environmental aspects of the functioning of farms can be observed in the interpretation of the RTC ratio referring to the standardised ESV (cf. research methodology). We can see that its values among the individual economic size groups of farms were similar to those seen in the case of accumulation per 1 ha. This is also confi rmed by the high correlation coeffi cient between ESV and the level of accumulation: 0.88 and the rather clear one between RTC and the accumulation rate: 0.6. The highest value of the standardised environmental sustainable value index was recorded for ES5 farms. This means that in this group of farms, the transformation (consumption) of environmental inputs into output (production value) was the most effi cient compared to the opportunity cost determined in this case by the average of all the farms within the fi eld of observation of the FADN farm accountancy system in Poland for the given year. The least effi cient transformation could be observed in the smallest farms, i.e. the ES1 and ES2 groups. These results may indicate that smaller farms have growth reserves in terms of eco-effi ciency. On the other hand, however, a barrier in their use is the relatively low resources of production factors and the scale of production, which may be the reason that in some cases, there are possibilities Accumulation of assets in farms covered by the FADN farm accountancy system in Poland -the economic and eco-effi ciency context for decreasing environmental pressure at the given level of output. At the same time, research (Burja and Burja, 2016) carried out on farms in Romania indicates that smaller farms there (below EUR 50 000 of standard output value) are more effi cient from the perspective of ESV than the other farm groups. In particular, farms with standard output value of EUR 8 000-25 000 (ES2) in Romania have been identifi ed as viable economic systems. A study by (Gadanakis et al. 2015) , in turn, points out that based on the results of farms from the East Anglian River Basin Catchment (UK), medium farms are more eco-effi cient than large ones. It should be noted, that the DEA method was used in this case to measure eco-effi ciency, and the criterion of the farms' size was the equivalent number of people employed at the farm on a full-time basis. Divergence in the results may arise from the slightly different production and economic characteristics of agriculture in the regions compared to Poland.
Conclusions
The discussion presented in the article brings us to the following conclusions: 1. Cross-analysis has shown that with the transition to groups of farms with an increasing economic size, the situation was more favourable from the perspective of accumulation rate and its level per 1 ha. The highest value was recorded in the ES5 group of farms. These tendencies result from broader opportunities for the optimisation of production factors and for achieving economies of scale. 2. In terms of the accumulation rate, the situation was unstable in the period under study and dependent on the economic conditions. However, in the analysed group, years with positive accumulation prevailed. Polarisation was observed in the case of the accumulation effort of farms. The smallest farms, i.e. the ES1-2 groups, diverged from the remaining farms to a growing extent.
In the future, it may be expected that the signifi cance of agricultural income in these farms will gradually decrease. However, this does not exclude the important role of these farms in maintaining the viability of rural areas. This function is already being indexed through payments for public goods, whose share in the subsidies was the highest in smaller farms. 3. Subsidies, without which the accumulation would be negative in all of the analysed groups of farms, substantially contribute to the shaping of the accumulation. The channel of accumulation associated with the increase in the prices of agricultural land was also important. This last factor limits the development processes in agriculture in terms of changes in the area structure.
